Abstract: old price is complicated for containing many factors. So the evolution process in the gold price is important. In the paper the sequence of gold price is defined as a time series. The ARMA model is used to solve time series problems, especially in the field of finance. The ARMA model is a regression model developed by Box and Jenkins to identify, assess and diagnose dynamic time series model in which the time variable plays a key role. The paper collects the afternoon fixing price of London gold market the period of 1990-01-01 to 2018-01-12 (7315 working days) and uses ARMA model to solve the short-term forecast problem of gold price. The paper is helpful to gold investors to make more scientific decision-making.
Introduction
Time series is a series of chronological order data. There is a certain dependence between them. Therefore, we can forecast the future data through the study of time series. The paper collects the afternoon fixing price of London gold market the period of 1990-01-01 to 2018-01-12 (7315 working days) and uses ARMA model to solve the short-term forecast problem of gold price. The paper is helpful to for gold investors to make more scientific decision-making.
ARMA Model and Stability Test

ARMA Model
The time series are time dependent variables. A single sequence value of the time series is uncertain, but the variation of the whole sequence is regular. So time series can be approximated with corresponding mathematical models. The ARMA model is a commonly used stochastic time series analysis model. It is created by Box and Jenkins, also known as B-J method. There are three basic types of models: auto-regressive (AR), moving-average (MA) and auto-regressive& moving-average (ARMA) [1] . The auto-regressive (AR) model reflects the relationship between the current value and the previous values. The mathematical formula of AR model is
The y t is a stationary time series. The ϕ i (i=1,2,...,p) are undetermined coefficients of AR model. The p is the order of AR model. The ε t is the error of AR model.
The moving-average (MA) model reflects the random error relationship between the current value and the previous values. The mathematical formula of the MA model is
The y t is a stationary time series.θ j (j=1,2,...,q) are undetermined coefficients of MA model. The q is the order of MA model. The ε t is the error of MA model.
The ARMA model is a combination of the AR model and the MA model. The mathematical formula of the ARMA model is the
The parameters of formulas (3) are the same as formula (1) and formula (2) . The suitable model can be chosen, according to the autocorrelation coefficient diagram and the partial correlation coefficient diagram of the sequence.
If the autocorrelation coefficient is trailing and the partial correlation coefficient is p order truncation, the AR(p) model should be selected. If the partial correlation coefficient is trailing and the autocorrelation coefficient is q order truncation, the MA(q) model should be selected. If the partial correlation coefficient is trailing and the autocorrelation coefficient is trailing, the ARMA (p, q) model should be selected.
Stability Test
For a time series, it is necessary to test whether it is stationary. The ADF test is a commonly used unit root test method to test stationarity. A sequence which has a unit root is non-stationary. The non-stationary original sequence as a first order difference needed further processing. Then the stability of the sequence difference was re-inspected. The basic formulas of ADF test are as follows:
The S(δ � ) is the sample standard deviation of δP [2] . With compare the ADF critical value and ADF statistical value, we can judge whether the original hypothesis ( δ = 0) should be rejected. If the ADF statistical absolute value is more than the ADF critical absolute value, we do not accept the original hypothesis ( δ = 0). And this time series is stationary. If the ADF statistical absolute value is less than the ADF critical absolute value, we accept the original hypothesis (δ = 0) , and this time series is non-stationary.
Empirical Analysis
Original Data & Stabilization
The paper collects the afternoon fixing price of London gold market the period of 1990-01-01 to 2018-01-12 (7315 working days) from https://www.gold.org. fig. 1 , the daily gold price is a non-stationary time series. But the sequence of first order difference may be stationary ( fig. 2) .
The test results are as fig. 3 . The ADF test are applied to test the original data sequence. It was found that the data has a unit root process. So the original hypothesis (δ=0) is accepted. And the original data sequence is non-stationary.
In addition, the ADF test should be used to test the stability of the first order difference sequence. The test results are as shown in fig. 4 . The ADF statistic absolute value of the first order difference sequence is 85.96033. It is more than 1% level critical absolute value 3.431067. And its P-value (0.0001) is less than 0.05. These mean passing through the ADF test. The original hypothesis (δ=0) is not accepted. And the sequence of the first order difference is stationary [3] . Fig. 3 The ADF of original data sequence Fig. 4 The ADF of first order difference sequence
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Autocorrelation & autocorrelation analysis
The autocorrelation coefficient of the original sequence in fig. 5 decreases very slowly. The original data sequence is not stationary. Form fig. 6 , the trailing of autocorrelation diagram and partial autocorrelation diagram is very significant. And the P-values are all less than 0.05. The forecasting should be established by using the ARMA model. The P and Q values in the final model need to be determined by using the P-value test and the AIC minimum criterion. 6 , the autocorrelation coefficient is the 13 order tailing. And the partial autocorrelation coefficient is the 13 order tailing. The following ARMA models are selected [4, 5] . Fig. 7 ARIMA (13,1,13) Fig. 8 ARIMA (13,1,13 ) model of removing constant C The P-value of constant term C (0.2900) is not less than 0.05. The constant item C should be removed. And the ARIMA (13,1,13) model should be reestablished. After removing the constant C, the results of fig. 8 shows that the coefficient of the model is significant. And the AIC value becomes less. The new ARIMA (13,1,13) model is more accurate.
Residual Test
If the autocorrelation coefficient of the residual sequence is in the random interval, the residual sequence is white noise. If the residual sequence is white noise, that shows the useful information has been extracted. The test results of the residual sequence are as fig. 9 . The P-values are more than 0.05. The residual sequence of model is white noise. It can be determined that the fitting effect of the model is good. 
Forecasting
Using the established model to forecast the gold price in the next 1 working days (2018-01-15). Because the dynamic forecast value is straight line and absolute percent error is 40.15768%, it shows that the effect of dynamic forecast is not good ( fig. 10 ) [6] . The static forecasting can fit the gold price curve well. And its absolute percent error is only 0.660356%. The static forecasting model should be selected [7] . The static forecast value is 1337.345. And the actual value is 1339.25. The error rate of result is about 0.14224%. The forecasting result is as fig. 11 . Fig. 10 The dynamic forecast graph Fig. 11 The static forecast graph
Summary
As a crucial constituent of financial market, the gold trading market has been attracting much more interest by investors. When the gold market was established, there have been extensive researches on how to forecast the gold price. Based on the ARMA model of time series, the paper forecast the short-term gold price. The ARMA model has a good effect on the forecasting of non-stationary time series data. The establishment and solution of the ARMA model of gold price time series can provide reliable information service and decision guidance for investors.
